Compared to the traditional energy resources, photovoltaic (PV) system that uses the solar energy to produce electricity considered as one of renewable energies has a great potential and developing increasingly fast compared to its counterparts of renewable energies. Such systems can be either stand-alone or connected to utility grid. However, the disadvantage is that PV generation depended on weather conditions. Thus there is also a need for developing control techniques for three phase grid connected PV systems including a method for DC link voltage control that can stabilize the voltage at the inverter input. This paper presents detailed modeling of the grid-connected photovoltaic generation system components, in Simulink / MATLAB software.. Simulation results presented here validate the component models and the chosen control schemes.
grid, and thus improve both steady and dynamic behaviors of the whole generation system.
In this paper we have studied a grid-connected photovoltaic generation system which is composed of PV array, power electronic converters, filter, controllers, local loads and utility grid as shown in figure 1.
The paper discusses the detailed modeling of the whole system. PV array is connected to the utility grid by a boost converter to optimize the PV output and DC/AC inverter to convert the DC output voltage of the solar modules into the AC system.. The proposed model of the entire components and control system are all simulated in Matlab/Simulink Software.
Two different cases are simulated, and all simulation results have verified the validity of models and effectiveness of control methods. 
II. MODELING THE PV ARRAY
The direct conversion of the solar energy into electrical power is obtained by solar cells. A PVG is composed by many strings of solar cells in series, connected in parallel, in order to provide the desired values of output voltage and current. Fig. 2 shows the equivalent circuit of a PVG, from which non linear I-V characteristic can be deduced. 
The light current is related to irradiance and temperature and the light current measured at some reference conditions: The reverse saturation current is actually computed by taking the ratio of equation (4) at two different cell temperatures, thereby eliminating D, similar to the determination of I L , I 0 is related to the temperature and the saturation current estimated at some reference conditions:
And thus the I-V characteristic is described by:
The shape factor γ is a measure of cell temperature and is related to the completion factor as
NCS is the number of cells connected in series per module. A module is defined as an array of cells, usually encapsulated for protection, as it is supplied by manufacturer;
NS is the number of modules connected in series of the entire array. While R s and γ are assumed to be constant, I L is a function of irradiance and cell temperature and I 0 is a function of temperature only. The cell temperature can be determined from the ambient temperature and with the help of some standard test information. In [2] the way to Evaluate these parameters based on the four parameters model proposed by Townsend (1989) [3] , Eckstein (1990) [4] and Fry, Bryan 
Substituting equation (7) into equation (9) ( ) 
Where, N S and N P are cell numbers of the series and parallel cells respectively.
Connecting cells in series will increase the output voltage, and connecting them in parallel will increase the output current, corresponding to the expression
All parameters of the model use the data in table 1. fig.4 and fig.5 . 
II.1. Maximum Power Point Tracking
In order to improve the efficiency of the PV generation system, PV array should be controlled to generate the maximum power at the particular environment conditions. Maximum Power Point Tracking (MPPT) aims at using some control algorithms to ensure the PV array to operate at the maximum power point.
At the maximum power point we have:
With the current described by equation (6), the partial derivative of I with respect to V is: 
To eliminate V MP in equation (21) 
Newton Raphson is applied to solve for I MP using an initial guess given by
Once I MP is found, V MP may be calculated using equation (24) and thus the current and voltage at the maximum power point is determined as a consequence the maximum power .
II.2 Boost circuit and its control
Since the output voltage of PV cell is low, the use of boost circuit will enable low-voltage PV array to be used, as a result, the total cost will be reduced. A capacitor is generally connected between PV array and the boost circuit, which is used to reduce high frequency harmonics. Figure 6 is the configuration of the boost circuit and its control system.
Fig.6. Boost circuit and its control
The modeling of this converter depends on the analysis of the various sequences of operation which we will suppose of durations fixed by a control element U. There is two sequences of operation depending on the state of the switch S, which we can represent each one by a differential equation [7, 8, 9 ].
-When the switch is closed: We consider the perfect switches here. 
III. CONTROL OF THE GRID-CONNECTED INVERTER
PV array is connected to the ac grid via a common DC/AC inverter. The inverter is used in current control method with PWM switching mechanism to make the inductance current track the sinusoidal reference current command closely and obtain a low THD injected current.
III.1. Uncoupled WATT-VAR Method
In order to understand the principle of this method in the general case, we consider an inverter connected to the network, via a resistor R and the inductance L (which represent the simplified model of a transformer), as indicated on fig.7 .
We have the following equation: The control is optimal when both K P and K I are maximum [10] .
The diagram of control by the method "uncoupled Watt-VAR method" is represented on fig.8 . fig.9 where the regulators are those of fig.8 . We can deduce the current in the dq frame as follows: [12] . A proportional-integral controller is used to perform this task. The proportional (Kp) and integral (Ki) gains of the controller were set through an iterative process to achieve a fast settling time.
The components of the current are compared with its references. The differences between them passed through regulators, which give the components of the reference voltage in the dq reference. While passing by the reverse transformation dq to abc, we obtain the references of the PWM signals for the inverter.
III.2. DC Bus voltage controller
The regulation of this voltage is carried out when absorbing or providing the active power to the grid. The correction of this voltage must be done by the addition of an active fundamental current into the reference currents. 
IV. SIMULATION RESULTS
Based on the above models and control methods, two simulation cases are studied: a. steady operation, when there is no change in atmospheric conditions; b. changes of solar irradiance and the dc bus control will stabilize the inverter input voltage;
IV.1 Steady operation
When the system is in steady state, solar irradiance is 1000 W/m 2 , and temperature is 298K. 
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